METHOD #: 340.2 Approved for NPDES and SDWA (Editorial Rev.

1974)
TITLE: Fluoride (Potentiometric, lon Selective Electrode)
ANALYTE: CAS # F Fluoride 7782-41-4
INSTRUMENTATION: ISE
STORET No: Total 00951

Dissolved 00950
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This method is applicable to the measurement of fluoride in drinking, surface
and saline waters, domestic and industrial wastes.

Concentration of fluoride from 0.1 up to 1000 mg/liter may be measured.

For Total or Total Dissolved Fluoride, the Bellack distillation is required for
NPDES monitoring but is not required for SDWA monitoring.

Summary of Method

2.1

2.2

The fluoride is determined potentiometrically using a fluoride electrode in
conjunction with a standard single junction sleeve-type reference electrode and
a pH meter having an, expanded millivolt scale or a selective ion meter having
a direct concentration scale for fluoride.

The fluoride electrode consists of a lanthanum fluoride crystal across which a
potential is developed by fluoride ions. The cell may be represented by Ag/Ag
Cl, CI(0.3), F(0.001) LaF/test solution/SCE/.

Interferences

3.1

Extremes of pH interfere; sample pH should be between 5 and 9. Polyvalent
cations of Si**, Fe*® and AP interfere by forming complexes with fluoride. The
degree of interference depends upon the concentration of the complexing
cations, the concentration of fluoride and the pH of the sample. The addition
of a pH 5.0 buffer (described below) containing a strong chelating agent
preferentially complexes aluminum (the most common interference), silicon
and iron and eliminates the pH problem.

Sampling Handling and Preservation

4.1 No special requirements.
Apparatus
51 Electrometer (pH meter), with expanded mv scale, or a selective ion meter

such as the Orion 400 Series.



5.2 Fluoride lon Activity Electrode, such as Orion No. 94-09®,

5.3 Reference electrode, single junction, sleeve-type, such as Orion No. 90-01,
Beckman No. 40454, or Corning No. 476010.

5.4 Magnetic Mixer, Teflon-coated stirring bar.

6.0 Reagents

6.1 Buffer solution, pH 5.0-5.5: To approximately 500 mL of distilled water in a 1
liter beaker add 57 mL of glacial acetic acid, 58 g of sodium chloride and 4 g
of CDTA® . Stir to dissolve and cool to room temperature. Adjust pH of
solution to between 5.0 and 5.5 with 5 N sodium hydroxide (about 150 mL will
be required). Transfer solution to a 1 liter volumetric flask and dilute to the
mark with distilled water. For work with brines, additional NaCl should be
added to raise the chloride level to twice the highest expected level of chloride
in the sample.

6.2 Sodium fluoride, stock solution: 1.0 mL = 0.1 mg F. Dissolve 0.2210 g of
sodium fluoride in distilled water and dilute to 1 liter in a volumetric flask.
Store in chemical-resistant glass or polyethylene.

6.3 Sodium fluoride, standard solution: 1.0 mL = 0.01 mg F. Dilute 100.0 mLof
sodium fluoride stock solution (6.2) to 1000 mL with distilled water.

6.4 Sodium hydroxide, 5N: Dissolve 200 g sodium hydroxide in distilled water,
cool and dilute to 1 liter.

7.0 Calibration
7.1 Prepare a series of standards using the fluoride standard solution (6.3) in the

range of 0 to 2.00 mg/L by diluting appropriate volumes to 50.0 mL. The
following series may be used:

Millimeters of Standard Concentration when Diluted
(1.0 mL = 0.01 mg/F) to 50 ml, mg F/liter
0.00 0.00
1.00 0.20
2.00 0.40
3.00 0.60
4.00 0.80
5.00 1.00
6.00 1.20
8.00 1.60
10.00 2.00

7.2 Calibration of Electrometer: Proceed as described in (8.1). Using
semilogarithmic graph paper, plot the concentration of fluoride in mg/liter on
the log axis vs. the electrode potential developed in the standard on the linear
axis, starting with the lowest concentration at the bottom of the scale.
Calibration of a selective ion meter: Follow the directions of the manufacturer
for the operation of the instrument.

8.0 Procedure



9.0

8.1

Place 50.0 mL of sample or standard solution and 50.0 mL of buffer (See Note)
in a 150 mL beaker. Place on a magnetic stirrer and mix at medium speed.
Immerse the electrodes in the solution and observe the meter reading while
mixing. The electrodes must remain in the solution for at least three minutes
or until the reading has stabilized. At concentrations under 0.5 mg/liter F, it
may require as long as five minutes to reach a stable meter reading; high
concentrations stabilize more quickly. If a pH meter is used, record the
potential measurement for each unknown sample and convert the potential
reading to the fluoride ion concentration of the unknown using the standard
curve. If a selective ion meter is used, read the fluoride level in the unknown
sample directly in mg/L on the fluoride scale.

NOTE: For industrial waste samples, this amount of buffer may not be
adequate. Analyst should check pH first. If highly basic ( > 9), add 1 N HCI to
adjust pH to 8.3.

Precision and Accuracy

9.1

9.2

A synthetic sample prepared by the Analytical Reference Service, PHS,
containing 0.85 mg/L fluoride and no interferences was analyzed by 111
analysts; a mean of 0.84 mg/L with a standard deviation of £0.03 was
obtained.

On the same study, a synthetic sample containing 0.75 mg/L fluoride, 2.5
mg/L polyphosphate and 300 mg/L alkalinity, was analyzed by the same 111
analysts; a mean of 0.75 mg/L fluoride with a standard deviation of +0.036
was obtained.
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